The East Asian winter monsoon (EAWM) can be greatly influenced by many factors that can 17 be classified as anthropogenic forcing and natural forcing. Here we explore the contribution of 18 anthropogenic influence to the change in the EAWM over the past decades. Under all forcings 19 observed during 1960-2013 (All-Hist run), the atmospheric general circulation model is able to 20 reproduce the climatology and variability of the EAWM-related surface air temperature and 500 21
hPa geopotential height, and shows a statistically significant decreasing EAWM intensity with a 22 trend coefficient of ~ −0.04 yr −1 which is close to the observed trend. By contrast, the simulation, 23 which is driven by the same forcing as All-Hist run but with the anthropogenic contribution to 24 them removed, shows no decreasing trend in the EAWM intensity. By comparing the simulations 25 under two different forcing scenarios, we further reveal that the responses of the EAWM to the 26 anthropogenic forcing include a rise of 0.6℃ in surface air temperature over the East Asia as well 27 as weakening of the East Asia trough, which may result from the poleward expansion and 28 intensification of the East Asian jet forced by the change of temperature gradient in the 29
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The East Asian winter monsoon (EAWM) is one of the most dominant climate 
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In this study, we focus on the winter mean which is the average of December, The variability of the EAWM is also compared between the simulations and the 0.6℃ over the last half-century due to anthropogenic influence (Fig. 3a) . shallower EAT which results in less powerful cold air to East Asia (Fig. 3b) weaker EAWM.
182
It should be noted that, in the low-level troposphere, the high-latitude warming 183 induced by the anthropogenic forcing is apparently stronger than the warming at 184 lower-latitudes (Fig. 4a) , which is the so-called "polar amplification" (Meehl et al., by empirical orthogonal function analysis as EOF1 (Fig. 6a) and associated principal 219 component 1 (Fig. 6b) . The first leading mode shows a long-term oceanic warming Author contributions. Xin Hao conceived the idea for the study and wrote the paper.
263
All authors contributed to the development of the method and to the data analysis. Collins, M., Knutti, R., Arblaster, J., Dufresne, J. L., Fichefet, T., Friedlingstein, P.,
285
Gao, X., Gutowski, W. J., Johns, T., Krinner, G., Shongwe, M., Tebaldi, C., Plattner, G. K., Tignor, M., Allen, S. K., Boschung, J., Nauels, A., Xia, Y., Bex,
291
V., and Midgley, P. M., Cambridge University Press, Cambridge, UK and New 
